Reduced NMDA receptor sensitivity may underlie the resistance of subpopulations of PVN neurons to excitotoxicity.
Magnocellular neurons in the paraventricular nucleus are resistant to excitotoxic cell damage. We tested the hypothesis that a modified post-synaptic response following NMDA receptor activation may underlie this resistance. Whole-cell recordings from hypothalamic slices showed that NMDA receptor activation caused dose-dependent depolarizations in both Type I (putative magnocellular) and Type II (putative parvocellular) neurons. Type II cells, however, were an order of magnitude more sensitive (10 nM) than Type I neurons (100 nM). The depolarizations recorded in Type II cells were also significantly greater (> 35% resulting in sodium channel inactivation) than those recorded in Type I neurons. This differential sensitivity of neurons to NMDA receptor activation may explain the selective resistance of magnocellular PVN neurons to excitatory neurotoxins.